The conformation of d(TA>3(CG)o has been studied in aqueous solution in the presence of high salt concentration. The oligonucleotide forms in solution concatamers. In the presence of 5 M NaCl the concatamer is built up of d(CG)3 blocks in Z-conformation and of d(TA)3 blocks in B-conformation. In the presence of 4 M LiCl both blocks in the concatamer display a B-type structure.
INTRODUCTION
Since the discovery by X-ray crystallography of the left-handed double helix (Z-helix) for alternating dC-dG sequences (1-4) attention has been directed to the possible relevance of this structure in biological systems (5) (6) (7) (8) . Very recently the Z conformation has been identified in the interband regions of polytene chromosomes of VA.060ph-Li.Ci mzLa.nogaitzti. by using antibodies specific to the Z-DNA (9) .
So far no alternating pyrimidine-purine sequence other than dC-dG has been found to assume the Z-conformation although some very recent experiments seem to suggest that this conformation can be assumed also by poly(dAdC).poly(dGdT) in solution (10, 11) . Thus the question of whether regions of DNA containing short dC-dG alternating sequences are able to exist in a local left-handed Z-DNA structure when flanked by B-form DNA has been raised (7, 12) .
In a previous study the conformation in aqueous NaCl solution of the synthetic dodecanucleotide d(AT),(CG), has been studied by optical methods (12) . This oligonucleotide, which is only 50Z self-complementary, was found in solution in ordered concatamers resembling long chain polymers with alternating d(AT), and d(CG> 3 double helical blocks. At high NaCl concentration (5M), where the d(CG), block was expected to assume the Z conformation, the concatamer was found to be in the B-type structure suggesting that the d(AT), block might have imposed the Bform structure on the d(CG), block. A similar result was obtained in the solid state for the self-complementary dodecanucleotide d(CGCGAATTCGCG) (13) . These results suggested a limited possibility for the short dC-dG sequences, such as those present in natural DNA, to assume the Z-conformation.
In both the above studies, however, the synthetic DNA samples did not fulfill the condition of a pyrimidine-purine alternating sequence throughout the chain. We have therefore extended our studies on synthetic DNA models in solution to the dodecanucleotide d(TA),(CG), containing the correct pyrimidinepurine alternating sequence. We have found that, in high NaCl These values have been calculated after enzymic hydrolysis with pancreatic DNAse (Sigma) following the procedure described by Bollum (15).
All solutions contained 1 mM phosphate buffer, pH 7.2 Absorption spectra were run with a Cary 219 spectrophotometer equipped with a thermos tat table cell holder. Temperature increase was obtained with a Haake F3 thermostat with a PG 10 programmer. The rate of temperature was 0.1°/min. CD spectra were recorded with a Jasco J-5OOA with thermostattable cell holder. Stoppered quartz cells of 2 mm pathlength were used throughout. Evaporation during melting curves vas minimized by overlayering with paraffin oil. All the melting curves were fully reversible. CD spectra recorded under the same experimental conditions at C » 3.3x10 monomol/1 for both oligodeoxynucleotides. In the same figure the observed CD spectrum for d(TA),(CG) 3 at 0°C and 5M NaCl is reported. The calculated and the observed spectra are in very good agreement. The slight difference at higher wavelengths could be due to differences in the CD spectra of d(TA), with respect to that of d(AT)_ used for calculation, and/or to junction effects.
When d(TA).(CG) is dissolved in 4M
LiCl a different behavior is observed. Fig.5 shows the absorbance melting profile recorded at 258 nm together with the CD melting profiles recorded at different wavelengths. Fig.6 shows the CD spectra in 4M LiCl at 0°, 40° and 80°C. From both sets of data one can conclude : i) at low temperature the concatamer is stable; increasing temperature the d(TA). block melts first followed by the d(CG), block; In both concatamera d(AT),(CG). and d(TA),(CG)-the continuity of the phosphate-ester chains is broken every six deoxynucleotide duplex. The d(AT). and d(TA). blocks have been found to be in the DNA B-form in both cases. However, under identical conditions, the d(CG), block in the d(AT),(CG), concatamer is in the B-form (12) , whereas in the d(TA),(CG), concatamer is in the Z-form. These results emphasize the importance of the alternating pyrimidine-purine sequences and thus of base pair-base pair interactions at the junction of the B-and Z-DNA forms. It should be noted that these differences in behavior of the two concatamers are present also in LiCl solution. In the case of d(TA),(CG)., in fact, the d(TA), blocks show a long-wavelength CD spectrum with features attributable to a "C conformation" whereas in the d(AT)_(CG), concatamer the d(AT), blocks show a CD spectrum of the B-type (12) .
It remains to be shown whether these conclusions are similar also for unnicked DNA. Work is in progress along this line.
